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(1) (a) 

 

 

 

 

 

 

(i) 𝐴𝐵      = 𝒂               = 𝒂 

𝐴𝐶      = 𝒂 + 𝒃        = 𝒂 + 𝒃 

𝐴𝐷      = 𝒂 + 𝒃 + 𝒄 = 2𝒃 

𝐴𝐸      = 𝒃 + 𝒄        =2𝒃 − 𝒂 

𝐴𝐹      = 𝒄               = 𝒃 − 𝒂 

 

(ii) 𝐴𝐵      + 𝐴𝐶      + 𝐴𝐷      + 𝐴𝐸      + 𝐴𝐹      = 3[𝒂 + 𝒃 + 𝒄]     = 3𝐴𝐷                                    

 

(b) 

 

 

 

 

 

 

𝑂𝐴      + 𝐴𝐶      = 𝑂𝐶        

𝑂𝐴      + 𝐴𝐵      = 𝑂𝐵        

𝑂𝐵      + 𝐵𝐶      = 𝑂𝐶        
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𝑂𝑃      = 𝑂𝐴      + 1
2 𝐴𝐵        

𝑂𝑄       = 𝑂𝐵      + 1
2 𝐵𝐶        

𝑂𝑅      = 𝑂𝐴      + 1
2 𝐴𝐶        

 

𝑂𝑃      + 𝑂𝑄       + 𝑂𝑅        

= 𝑂𝐴      + 𝑂𝐵      + 𝑂𝐴      + 1
2 [𝐴𝐵      + 𝐵𝐶      + 𝐴𝐶      ]  

= 𝑂𝐴      + 𝑂𝐵      + 𝑂𝐴      + 1
2 [𝐴𝐶      + 𝐴𝐶      ]  

= 𝑂𝐴      + 𝑂𝐵      + 𝑂𝐴      + 𝐴𝐶        

= 𝑂𝐴      + 𝑂𝐵      + 𝑂𝐶        

 

(c)  

  

 

 

 

 

it is clear that the line from A to the midpoint of CD is represented by the vector  

 𝒂/2 + 𝒃  . 

A vector drawn from O to any point on this line can be written as    r(λ) = λ  𝒂/2 + 𝒃   . 

The diagonal BD is represented by the vector the vector b − 𝓪. A vector drawn from O to 

any point on  this diagonal is r(μ) = 𝓪 + μ (b − 𝓪) , 

where the parameter μ adjusts the length of the diagonal. The two lines meet 

when  λ  𝒂/2 + 𝒃 = 𝓪 + μ (b − 𝓪) , 

which can be written as (λ/2 − 1 + μ) 𝓪 +(  λ – 𝜇) b = 0 

This gives μ =2
3  and  λ = 2

3  so the length of BE is two-thirds of BD. Similarly, we can 

show the length FD is two-thirds of BD. 

 

 

(d) (i)  

 

 

 

𝐴𝐶      = 𝐴𝐵      + 𝐵𝐶                    𝐴𝐶      = 𝒂 + 𝒃  

𝐵𝐷       = 𝐵𝐶      + 𝐶𝐷                   𝐵𝐷       = 𝒃 − 𝒂 
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𝐴𝐶      + 𝐵𝐷       = 𝒂 + 𝒃+ 𝒃 − 𝒂 

𝐴𝐶      + 𝐵𝐷       = 2𝒃  

𝐴𝐶      + 𝐵𝐷       = 2𝐵𝐶        

(ii) 𝐴𝐶      − 𝐵𝐷       = 𝒂 + 𝒃 - (𝒃 − 𝒂) 

𝐴𝐶      − 𝐵𝐷       = 2𝒂  

𝐴𝐶      − 𝐵𝐷       = 2𝐴𝐵        

(2) (a) Let 𝒂 , 𝒃  two vectors 

Scalar product 

If   𝒂 ≠ 0 and  𝒃 ≠ 0 then 𝒂 . 𝒃 =  𝒂   𝒃  𝐜𝐨𝐬 𝜃 , where  𝜃 is the angle between 𝒂 , 𝒃    

If   𝒂 = 0 or  𝒃 = 0 then 𝒂 . 𝒃 = 0  

 

(b) (𝒂 + 𝒃 + 𝒄)2 = 0 

0 = 𝒂 . 𝒂 + 𝒂 . 𝒃 + 𝒂 . 𝒄 + 𝒃 . 𝒂 + 𝒃 . 𝒃 + 𝒃 . 𝒄 + 𝒄 . 𝒂 + 𝒄 . 𝒃 + 𝒄 . 𝒄 

0 = 32 + 42 + 52 + 2𝒂 . 𝒃 + 2𝒂 . 𝒄 + 2𝒃 . 𝒄  

0 = 50 + 2 𝒂 . 𝒃 + 𝒂 . 𝒄 + 𝒃 . 𝒄   

 −50 = 2 𝒂 . 𝒃 + 𝒂 . 𝒄 + 𝒃 . 𝒄  

 𝒂 . 𝒃 + 𝒂 . 𝒄 + 𝒃 . 𝒄 = −25 

 

(c)  

  

         

 

                           

                       

 

 

 

Consider 𝐴𝐵      + 𝐵𝐶      + 𝐶𝐴      = 0 

 𝐴𝐵      + 𝐵𝐶      + 𝐶𝐴       ∙  𝐴𝐵      + 𝐵𝐶      + 𝐶𝐴       = 0 

 𝐴𝐵       
2

+  𝐵𝐶       
2

+  𝐶𝐴       
2
+𝐴𝐵      ∙ 𝐵𝐶      + 𝐴𝐵      ∙ 𝐶𝐴      + 𝐵𝐶      ∙ 𝐴𝐵      + 𝐵𝐶      ∙ 𝐶𝐴      + 𝐶𝐴      ∙ 𝐴𝐵      + 𝐶𝐴      ∙ 𝐵𝐶      = 0 

But,   𝐴𝐵      ∙ 𝐵𝐶      = 𝐵𝐶      ∙ 𝐴𝐵        ,  𝐴𝐵      ∙ 𝐶𝐴      = 𝐶𝐴      ∙ 𝐴𝐵             ,   𝐵𝐶      ∙ 𝐶𝐴      = 𝐶𝐴      ∙ 𝐵𝐶                

 𝐴𝐵       
2

+  𝐵𝐶       
2

+  𝐶𝐴       
2
+2(𝐴𝐵      ∙ 𝐵𝐶      ) + 2(𝐴𝐵      ∙ 𝐶𝐴      ) + 2(𝐵𝐶      ∙ 𝐶𝐴      ) = 0               (1) 

                                                                  

 

 

 

G 

2 

1 
M 

B 

A 

C 
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But,   𝐵𝐺      =
2𝐵𝑀        +𝐵𝐴      

3
=

2∙
1

2
𝐵𝐶      +𝐵𝐴      

3
        ; 𝐵𝑀       =

1

2
𝐵𝐶       

                                3𝐵𝐺      = 𝐵𝐶      + 𝐵𝐴       

similarly,                  3𝐴𝐺      = 𝐴𝐵      + 𝐴𝐶            ,            

                               3𝐶𝐺      = 𝐶𝐵      + 𝐶𝐴       

3𝐵𝐺      ∙ 3𝐵𝐺      =  𝐵𝐶      + 𝐵𝐴       ∙  𝐵𝐶      + 𝐵𝐴        

9𝐵𝐺2 = 𝐵𝐶2 + 𝐵𝐴2 + 2𝐵𝐴      ∙ 𝐵𝐶      = 𝐵𝐶2 + 𝐵𝐴2 − 2𝐴𝐵      ∙ 𝐵𝐶       

9𝐴𝐺2 = 𝐴𝐵2 + 𝐴𝐶2 + 2𝐴𝐵      ∙ 𝐴𝐶      = 𝐴𝐵2 + 𝐴𝐶2 − 2𝐴𝐵      ∙ 𝐶𝐴       

9𝐶𝐺2 = 𝐶𝐵2 + 𝐶𝐴2 + 2𝐶𝐵      ∙ 𝐶𝐴      = 𝐶𝐵2 + 𝐶𝐴2 − 2𝐵𝐶      ∙ 𝐶𝐴       

from (1),  𝐴𝐵2 + 𝐵𝐶2 + 𝐶𝐴2 = −2 𝐴𝐵      ∙ 𝐵𝐶       − 2 𝐴𝐵      ∙ 𝐶𝐴       − 2 𝐵𝐶      ∙ 𝐶𝐴        

 𝐴𝐵2 + 𝐵𝐶2 + 𝐶𝐴2 = 9𝐵𝐺2 − 𝐵𝐶2 − 𝐵𝐴2 + 9𝐴𝐺2 − 𝐴𝐵2 − 𝐴𝐶2 + 9𝐶𝐺2 − 𝐶𝐵2 − 𝐶𝐴2 

3(𝐴𝐵2 + 𝐵𝐶2 + 𝐶𝐴2) = 9(𝐵𝐺2 + 𝐴𝐺2 + 𝐶𝐺2) 

(𝐴𝐵2 + 𝐵𝐶2 + 𝐶𝐴2) = 3(𝐵𝐺2 + 𝐴𝐺2 + 𝐶𝐺2) 

 

(d) 

 

 

 

       

 

𝐴𝐵        = 𝐴𝐷      + 𝐷𝐵        

𝐴𝐵2 = (𝐴𝐷      + 𝐷𝐵       )2 

  = 𝐴𝐷2 + 𝐷𝐵2 + 2. 𝐴𝐷      . 𝐷𝐵        ----------(1) 

 

Also we have  

𝐴𝐶        = 𝐴𝐷      + 𝐷𝐶        

𝐴𝐶2 = (𝐴𝐷      + 𝐷𝐶      )2 

  = 𝐴𝐷2 + 𝐷𝐶2 + 2. 𝐴𝐷      . 𝐷𝐶       ----------(2) 

 

(1)+(2) 

𝐴𝐵2 + 𝐴𝐶2 = 2𝐴𝐷2 + 2𝐵𝐷2 + 2. 𝐴𝐷      . (𝐷𝐵       + 𝐷𝐶      )  

                      = 2(𝐴𝐷2 + 𝐵𝐷2) , for 𝐷𝐵       + 𝐷𝐶      = 0 
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2 1 + 4𝑑 + 1 1 − 3𝑑 +  −4 − 3 = 0 

(3).  (a) Let 𝒂 , 𝒃  two vectors 

Vector product 

If   𝒂 ≠ 0 and  𝒃 ≠ 0 then 𝒂 × 𝒃 =  𝒂  𝒃 𝒔𝒊𝒏 𝜽 𝒏 ,  

where  𝜃 is the angle between 𝒂 , 𝒃  

The direction is that of the unit vector 𝒏 which is perpendicular to both 𝒂 , 𝒃  

such that 𝒂 , 𝒃  and  𝒏 form a right handed system.    

      If 𝒂 = 𝟎 𝑜𝑟 𝒃 = 𝟎, 𝒂 × 𝒃 = 𝟎 

 

(b)   𝒂 + 𝜇𝒃 ∙  𝒂 − 𝜇𝒃 = 0 

        𝒂 ∙ 𝒂 − 𝒂 ∙ 𝜇𝒃 + 𝜇𝒃 ∙ 𝒂 + 𝜇𝒃 ∙  −𝜇𝒃 = 0 

  𝒂 2 − 𝜇𝒂 ∙ 𝒃 + 𝜇𝒂 ∙ 𝒃 − 𝜇𝟐 𝒃 𝟐 = 0  

 32 − 𝜇242 = 0  

 
32

42
= 𝜇2 ⟹ 𝜇 = ±

3

4
 

 

(c) If collinear then parallel, 𝒂 × 𝒃 = 𝟎 

 

Let 𝒂 = −3𝒊 + 4𝒋 +  𝜇𝒌,   𝒃 = 𝝀𝒊 + 8𝒋 +  6𝒌 

 

 𝒂 × 𝒃 =  
𝒊 𝒋 𝒌

−3 4 𝜇
𝜆 8 6

   = 𝒊 24 − 8𝜇 − 𝒋 −18 − 𝜆𝜇 + 𝒌 −24 − 4𝜆 = 0 

 

 24 − 8𝜇 = 0 ;                           −24 = 4 𝜆 ;  

  𝜇 = 3                                         𝜆 = −6 

 

(d) to be coplanar    𝒂 × 𝒃 ∙ 𝒄 = 0 

 

Let 𝒂 = 2𝒊 − 𝒋 + 𝒌      𝒃 = 𝒊 + 𝒋 + 𝑑𝒌     𝒄 = 3𝒊 − 4𝒋 + 𝒌    

 

  𝒂 × 𝒃 ∙ 𝒄 =  
2 −1 1
1 1 𝑑
3 −4 1

 = 0 

 

 

 −4 + 5𝑑 = 0,       𝑑 = 4
5  
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∴ 𝒅 = 𝜆 × 21(𝒊 − 𝒋 − 𝒌) 

⟹ 21𝜆 × 3 − 21𝜆 + 21𝜆 = 21,     𝜆 = 1
3   

𝒅 = 7(𝒊 − 𝒋 − 𝒌) 

𝐵 𝐵−1𝐴−1 = 𝐵  
2 3

−1 −2
  

 𝐵𝐵−1 𝐴−1 =  
2 4
7 8

  
2 3

−1 −2
  

𝐼𝐴−1 =  
2 4
7 8

  
2 3

−1 −2
  

𝐴−1 =  
2 4
7 8

  
2 3

−1 −2
 =  

4 − 4 6 − 8
14 − 8 21 − 6

 =  
0 −2
6 5

  

(e) 𝒂 × 𝒃 =  
𝒊 𝒋 𝒌
4 5 −1
1 −4 5

 = 𝒊 25 − 4 − 𝒋 20 + 1 + 𝒌 −16 − 5 = 21(𝒊 − 𝒋 − 𝒌) 

Since 𝒅 is perpendicular to 𝒂 and 𝒃, 𝒅 is parellel to 𝒂 × 𝒃  

But 𝒅 ∙ 𝒄 = 21 = 21𝜆 𝒊 − 𝒋 − 𝒌 ∙  3𝒊 + 𝒋 − 𝒌   

 

(4). (a)  𝐴𝐵 −1 = 𝐵−1𝐴−1 =  
2 3

−1 −2
  

  

 

(b) Symmetric matrix           :  𝐵 =
1

2
  𝐴 + 𝐴𝑇 =  

1

2
   

4 5
1 3

 +   
4 1
5 3

  =   
4 3
3 3

  

Skew symmetric matrix :  𝐶 =
1

2
  𝐴 − 𝐴𝑇 =  

1

2
   

4 5
1 3

 −  
4 1
5 3

  =   
0 2

−2 0
  

       

(c) A is hermition  𝑎𝑖𝑗 = 𝑎𝑗𝑖    

 𝐴 =  
3 𝑥 + 2𝑖 𝑦𝑖

3 − 2𝑖 0 1 + 2𝑖
𝑦𝑖 1 − 𝑥𝑖 −1

  

 

 𝑎12 = 𝑎21                                            𝑎13 = 𝑎31                             𝑎23 = 𝑎32     

 𝑥 + 2𝑖 = 3 − 2𝑖        = 3 + 2𝑖              𝑦𝑖 = −𝑦𝑖  1 + 𝑧𝑖 = 1 − 𝑥𝑖        = 1 + 𝑥           

 𝑥 = 3                                                 𝑦 = 0                      1 + 𝑧𝑖 = 1 + 3𝑖 

                                                                                                 𝑧 = 3    
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 𝐴 = 2 −12 − 16 + 5 −6 + 12 + 2 −4 − 6  

      = −2 × 28 + 5 × 6 − 2 × 10 = −46 ≠ 0 

𝑥 =
 𝐴 1  

 𝐴 
=  

2 −5 2
5 2 −4
1 −4 −6

 ×
−1

46
=  −230 ×

−1

46
= 5 

𝑦 =
 𝐴 2  

 𝐴 
=  

2 2 2
1 5 −4
3 1 −6

 ×
−1

46
=  −92 ×

−1

46
= 2 

𝑧 =
 𝐴 3  

 𝐴 
=  

2 −5 2
1 2 5
3 −4 1

 ×
−1

46
=  −46 ×

−1

46
= 1 

 𝐴 = −𝑥  
−𝑥 1 0
0 −𝑥 1

−𝑐1 −𝑐2 −𝑐3 − 𝑥
  −1 1+1 + 1  

0 1 0
0 −𝑥 1

−𝑐0 −𝑐2 −𝑐3 − 𝑥
  

           +0  
0 −𝑥 0
0 0 1

−𝑐0 −𝑐1 −𝑐3 − 𝑥
  −1 1+3 + 0  

0 −𝑥 1
0 0 −𝑥

−𝑐0 −𝑐1 −𝑐2

  −1 1+4 

 𝐴 = −𝑥 −𝑥 𝑥 𝑐3 + 𝑥 + 𝑐2 − (0 + 𝑐1) —𝑐0 

 𝐴 = 𝑥4 + 𝑥3𝑐3 + 𝑥2𝑐2 + 𝑥𝑐1 + 𝑐0 

(d) 𝐴𝐵 =  
2 0 5
1 −2 4

−3 1 −1
  

2 0
8 1
5 −1

 =  
29 −5
6 −6

32 −5
   

 exists, as No. of columns in A is equal to no of rows in B  

 𝐵𝐴 =  
2 0
8 1
5 −1

  
2 0 5
1 −2 4

−3 1 −1
  

𝐵𝐴  Does not exist, as No. of columns in B is not equal to no of columns in A  

 

(e) 2𝑥 − 5𝑦 + 2𝑧 = 2 

        𝑥 + 2𝑦 − 4𝑧 = 5 

     3𝑥 − 4𝑦 − 6𝑧 = 1 

  
2 −5 2
1 2 −4
3 −4 −6

 
           

𝐴

 
𝑥
𝑦
𝑧
 =  

2
5
1
  

 

(5). (a) 1 ≤ 𝑖 ≤ 4         1 ≤ 𝑗 ≤ 4               take 𝑖 = 1 

 𝐴 = −𝑥  −𝑥  
−𝑥 1
−𝑐2 −𝑐3 − 𝑥

  −1 1+1 + 1  
0 1

−𝑐1 −𝑐3 − 𝑥
  −1 1+2 + 0  

0 −𝑥
−𝑐1 −𝑐2

  −1 1+3       

          −  0  
−𝑥 1
−𝑐2 −𝑐3 − 𝑥

  −1 1+1 + 1  
0 1

−𝑐0 −𝑐3 − 𝑥
  −1 1+2 + 0  

0 −𝑥
−𝑐0 −𝑐2

  −1 1+3  

       = 𝑥2 𝑥𝑐3 + 𝑥2 + 𝑐2 + 𝑥𝑐1 + 𝑐0                                       
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→   𝑎 − 𝑏   𝑏 − 𝑐   
1 1 𝑐

𝑎 + 𝑏 𝑏 + 𝑐 𝑐2

−1 −1 𝑎 + 𝑏
   

𝐶2 → 𝐶2 − 𝐶1

                                                           𝑎 − 𝑏   𝑏 − 𝑐   
1 0 𝑐

𝑎 + 𝑏 𝑐 − 𝑎 𝑐2

−1 0 𝑎 + 𝑏
  

→  𝑎 − 𝑏   𝑏 − 𝑐  𝑐 − 𝑎   
1 0 𝑐

𝑎 + 𝑏 1 𝑐2

−1 0 𝑎 + 𝑏
  

𝑅1 → 𝑅1 +  𝑅3

                                                             𝑎 − 𝑏   𝑏 − 𝑐  𝑐 − 𝑎   
0 0 𝑎 + 𝑏 + 𝑐

𝑎 + 𝑏 1 𝑐2

−1 0 𝑎 + 𝑏
  

→  𝑎 − 𝑏   𝑏 − 𝑐  𝑐 − 𝑎  𝑎 + 𝑏 + 𝑐   
0 0 1

𝑎 + 𝑏 1 𝑐2

−1 0 𝑎 + 𝑏
  

 𝐵 =  𝑎 − 𝑏   𝑏 − 𝑐  𝑐 − 𝑎  𝑎 + 𝑏 + 𝑐  

(b) (i)  𝐴 =   

1 1 1 1
1 1 + 𝑎 1 1
1 1 1 + 𝑏 1
1 1 1 1 + 𝑐

  

𝐶2 → 𝐶2 − 𝐶1

                                                       
𝐶3 → 𝐶3 − 𝐶1

𝐶4 → 𝐶4 − 𝐶1

   

1 0 0 0
1 𝑎 0 0
1 0 𝑏 0
1 0 0 𝑐

  

 

𝑅2 → 𝑅2 − 𝑅1

                                                       
𝑅3 → 𝑅3 − 𝑅1

𝑅4 → 𝑅4 − 𝑅1

   

1 0 0 0
0 𝑎 0 0
0 0 𝑏 0
0 0 0 𝑐

  → 𝑎 𝑏 𝑐   

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

  →  𝐴 = 𝑎 𝑏 𝑐  

 

(ii)  𝐵 =   
𝑎 𝑏 𝑐
𝑎2 𝑏2 𝑐2

𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏
  

𝐶1 → 𝐶1 − 𝐶2

                                                           
𝐶2 → 𝐶2 − 𝐶3

  
𝑎 − 𝑏 𝑏 − 𝑐 𝑐

𝑎2 − 𝑏2 𝑏2 − 𝑐2 𝑐2

𝑏 − 𝑎 𝑐 − 𝑏 𝑎 + 𝑏
  

 

 

 

 

 

 

(c) (i) 

0 𝑎 𝑏 𝑐
𝑎 0 𝑐 𝑏
𝑏 𝑐 0 𝑎
𝑐 𝑏 𝑎 0

 =
1

𝑏𝑐  𝑎𝑐𝑎𝑏
 

0 𝑏𝑐𝑎 𝑎𝑐𝑏 𝑎𝑏𝑐
𝑎 0 𝑎𝑐2 𝑎𝑏2

𝑏 𝑏𝑐2 0 𝑎2𝑏
𝑐 𝑏2𝑐 𝑎2𝑐 0

 =
𝑎𝑏𝑐𝑎𝑏𝑐

𝑏𝑐  𝑎𝑐𝑎𝑏
 

0 1 1 1
1 0 𝑐2 𝑏2

1 𝑐2 0 𝑎2

1 𝑏2 𝑎2 0

  

                                  =  

0 1 1 1
1 0 𝑐2 𝑏2

1 𝑐2 0 𝑎2

1 𝑏2 𝑎2 0
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=  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎

𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐
 +  

𝑎 𝑏 𝑐
𝑐 𝑎 𝑏

𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐
  

+  
𝑏 𝑐 𝑎
𝑏 𝑐 𝑎

𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐
  → 0 +  

𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐
  

=  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

  +  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑎 𝑏 𝑐

  → 0 +  
𝑎 𝑏 𝑐
𝑐 𝑎 𝑏
𝑐 𝑎 𝑏

  → 0  

=  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

 +  
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏
𝑐 𝑎 𝑏

  → 0 +  
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏
𝑎 𝑏 𝑐

  →  𝑅1 ↔ 𝑅3    

=  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

 −  
𝑎 𝑏 𝑐
𝑐 𝑎 𝑏
𝑏 𝑐 𝑎

   →  𝑅2 ↔ 𝑅3   

=  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

 −  −  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

  = 2  
𝑎 𝑏 𝑐
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

  

=
𝑎𝑏𝑐𝑑

𝑎𝑏𝑐𝑑
 

1 1 1 1
𝑎2 𝑏2 𝑐2 𝑑2

𝑎3 𝑏3 𝑐3 𝑑3

𝑎4 𝑏4 𝑐4 𝑑4

 =  

1 1 1 1
𝑎2 𝑏2 𝑐2 𝑑2

𝑎3 𝑏3 𝑐3 𝑑3

𝑎4 𝑏4 𝑐4 𝑑4

  

 𝑡 − 10  𝑡 − 3 = 0 

(ii)  
𝑎 + 𝑏 𝑏 + 𝑐 𝑐 + 𝑎
𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏
𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐

 =  
𝑎 𝑏 𝑐

𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏
𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐

 +  
𝑏 𝑐 𝑎

𝑏 + 𝑐 𝑐 + 𝑎 𝑎 + 𝑏
𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐

   

+  
𝑎 𝑏 𝑐
𝑐 𝑎 𝑏
𝑎 𝑏 𝑐

  → 0 +  
𝑏 𝑐 𝑎
𝑐 𝑎 𝑏

𝑐 + 𝑎 𝑎 + 𝑏 𝑏 + 𝑐
   

 

 

(iii) 

𝑏𝑐𝑑 𝑐𝑑𝑎 𝑑𝑎𝑏 𝑎𝑏𝑐
𝑎 𝑏 𝑐 𝑑
𝑎2 𝑏2 𝑐2 𝑑2

𝑎3 𝑏3 𝑐3 𝑑3

 =
1

𝑎𝑏𝑐𝑑
 

𝑎𝑏𝑐𝑑 𝑏𝑐𝑑𝑎 𝑐𝑑𝑎𝑏 𝑑𝑎𝑏𝑐
𝑎2 𝑏2 𝑐2 𝑑2

𝑎3 𝑏3 𝑐3 𝑑3

𝑎4 𝑏4 𝑐4 𝑑4

  

 

(d) (i)   
𝑡 − 4 3

2 𝑡 − 9
 = 0                         

  𝑡 − 4  𝑡 − 9 − 6 = 0 

 𝑡2 − 113𝑡 + 30 = 0 

            𝑡 = 10  or 𝑡 = 3 

 

 

 

(ii) 
𝑡 − 1 4

3 𝑡 − 2
 = 0 

      
𝑡 − 1 4

3 𝑡 − 2
 = 0 

       𝑡 − 1  𝑡 − 2 − 12 = 0 

      𝑡2 − 3𝑡 − 10 = 0 

       𝑡 + 2  𝑡 − 5 = 0 

      𝑡 = −2  𝑜𝑟   𝑡 = 5 

 


